IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of 
Gino PALUMBO, et al. 
Patent Application No.: 10/516,300 

Filed: December 9, 2004 

For: PROCESS FOR ELECTROPLATING 
METALLIC AND METALL MATRIX 
COMPOSITE FOILS, COATINGS AND 
MICROCOMPONENTS 

APPEAL BRIEF PURSUANT TO 37 C.F.R. 41.37 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

A Notice of Appeal and a Pre-Appeal Brief Request for Review were filed In the 
U.S.P.T.O electronically on 22 January 2010. A Decision on the Pre-Appeal Brief 
Request directing proceeding to the Board of Appeals and Interferences was mailed on 
March 24, 2010. 

Compliance with 37 C.F.R. 41.37 follows: 

37 C.F.R. 41.37(c)(1){i) 
Real Party in Interest 

The real party In interest is Integran Technologies, Inc. 



Group Art Unit: 1795 
Examiner: W. T. Leader 
Confirmation No.: 5590 
Attorney Dkt No.: BROO3001/ESS 



37 C.F.R. 41.37(c)(1)(ii) 

Retated Appeals and Interferences 



There are no related appeals and interferences. 

37 C.F.R. 41.37{c)(1Hili) 
Status of Claims 

Claims 1-8 and 10-34 are finally rejected and are the appealed claims. 
Claims 9 have been canceled. 

37 C.F.R. 41.37(c)(1Mlv) 

Status of Am endments Subsequent to Final Aption 

There were no amendments subsequent to final action. 

37 C.F.R. 41.37{c){1)(v) 

Summary of the Claimed Invention for 

Each Independent Claim involved in the Appeal 

There are three independent claims involved in the appeal, namely claims 1, 31 

and 33. 

All the claims are directed to a per cathode or per anode area agitation rate as a 
process variable in depositing nanocrystaillne metallic material, I.e. agitation rate 
normalized to electrode area as a process variable in depositing nanocrystaillne metallic 
material. Nanocrystaillne metallic materials is defined as having microstructure with an 
average grain size less than 100 nm. (See next page) 

Claim 1 is directed to cathodically electrodepositing (application as filed at page 
14, lines 17-25) a selected metallic material (application as filed at page 5, line 9) on a 
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permanent or temporary substrate (application as filed at page 6, line 16} in 
nanocrystaliine form (application as filed at page 6, line 9) with an average grain size 
less than 100 nm (application as filed at page 11, line 7) by electrodeposltlon 
(application as filed at page 1, line 13) at a deposition rate of at least 0.05 mm/h 
(application as filed at page 6, line 3) comprising providing an aqueous electrolyte 
(application as filed at claim 1) containing ions of said metallic material (application as 
filed at claim 1) and agitating the electrolyte at a per anode or cathode area agitation 
rate of 0.0001 to 10 liters per minute per cm' anode or cathode area (application as filed 
at page 5, lines 20-21). 

Claims 31 is directed to a process for cathodically electrodepositing (application 
as filed at page 4, lines 17-25) a selected metallic material (application as filed at page 
5, line 9) on a permanent or temporary substrate (application as filed at page 6, line 16) 
in nanocrystaliine form (application as filed page 6, line 9) with an average grain size 
less than 100 nm (application as filed at page 11, line 7) at a deposition rate of at least 
0.05 mm/h (application as filed at page 6, line 3) comprising providing an aqueous 
electrolyte (application as filed at claim 1) containing ions of said metallic material 
(application as filed at ciaim 1), agitating the electrolyte at a per anode or per cathode 
agitation rate of 0.0001 to 10 liters per minute per cm^ anode or cathode area 
(application as filed at page 5, lines 20-21), and passing single or multiple cathode- 
current pulses between said anode and said cathode (application as filed at ciaim 1) 

Claim 33 is directed to a process for cathodically electrodepositing (application as 
filed at page 1, lines 17-25) a selected metallic material (application as filed at page 5, 
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line 9) on a permanent or temporary substrate (application as filed at page 6, line 16) in 
nanocrystalline form (application as filed at page 6, line 9) with an average grain size 
less than 100 nm (application as filed at page 11, line 7) at a deposition rate of at least 
0.05mm/h (application as filed at page 6. line 3) comprising providing an aqueous 
electrolyte (application as filed at claim 1) containing ions of said metallic material 
(application as filed at claim 1) and agitating the electrolyte at a per anode or cathode 
agitation rate in the range of 0.0001 to 10 liters per minute per cm^ anode on cathode 
area (application as field at page 5, lines 20-21) 

37 C.F.R. 41.37{c)(1)(vl) 

Grounds of t he Rejection to be Reviewed on Appeal 

There are four grounds of rejection as follows: 

1. Whether claims 1-8, 10-12, 15, 17, 27-31 and 33 are unpatentable under 
35 U.S.C 103(a) over Erb et al. (US 5,433,797) in view of Lowenheim and 
additionally In view of Biberbach et al. (US 3,929, 595) and Gonzalez et al. 
(6.743,346). 

2. Whether claims 16, 18-25 and 32 are unpatentable under 35 U.S.C 103 

(a) as being unpatentable over Erb et al. in view of Lowenheim, Biberbach 
et al. and Gonzalez et al. as applied to claims 1-8, 10-12, 15, 17, 27-31 
and 33 further in view of admitted prior art. 
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3. Whether claims 13 and 14 are unpatentable under 35 U.S.C. 103 (a) as 
being unpatentable over Erb et ai. in view of Lowenheim additionally in 
view of BIberbach et al. and Gonzalez et al. as applied to claims 1-8, 10- 
12, 15, 17, 27-31 and 33 further in view of Uzoh et al {US 7,378,004). 

4. Whether claim 26 is unpatentable under 35 U.S.C 103 (a) as being 
unpatentable over Erb et al. in view of Lowenheim in view of BIberbach et 
al., Gonzalez et al. and admitted prior art as applied to claims 16, 18-25 
and 32 further in view of Hutkin (US 4,088,544). 

Reconsideration of all the rejections Is requested . 

37C.F.R.41.37(c)(1)(vil) 
Argument 

The rejections are all submitted to be defective because the applied prior art 
does not teach or makes obvious the limitation of claims 1 , 31 and 33, of a per anode or 
per cathode area agitation rate of 0.0001 to 10 liters per minute per cm= anode or 
cathode area", i.e. a normalized agitation rate of the basis of electrode area. 

In other words, the determinative issue in each case (claims 1,31, 33) is whether 
the prior art teaches per cathode or per anode area agitation rate to deposit 
nanocrystalline metallic material i.e. agitation rate normalized to electrode area (present 
In each of claims 1,31 and 33) and if not if this is the same as agitation rate/bath stirring 
without reference to the size of the electrode area. 
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The U.S.P.T.O has not pointed to any prior art which explicitly teaches per 
electrode area agitation rate but takes the position that this is the same as agitation rate 
without reference to anode or cathode area. On Its face, this is wrong. In the case of 
the claims, the limitation is agitation rate divided by electrode area. In the U.S.P.T.O 
position, the "divided by" is ignored. 

The action takes the position that " [a]gltation rate nomriallzed to electrode area is 
considered to be a way of expressing amount of agitation" (page 4 of action) and 
"agitation rate normalized to electrode area is considered to pertain to amount of 
agitation" (page 6 of office action.) What is missing is any source cited to evidence a 
basis for the consideration (conclusion) that agitation rate normalized to electrode area 
expresses amount of agitation. Apparently the consideration (conclusion) is that of the 
Examiner and is therefore an ipse dixit and not a legitimate basis for rejection. 

The rejection at page 8 says claim 1 "specifies the agitation rate based on the 
size of the cathode". This statement is overgeneralization. 

What claims 1, 31 and 33 recite is a range for agitation rate per, i.e. divided by, 
area of anode or cathode, something very different from the general tenn "amount of 
agitation". 
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The rejection seems to imply the claims require a high rate of agitation. The 
application at page 5, lines 9-21 indicates differently: namely circulation rates over a 
wide range of conditions. 

The action suggests that Lowenheim's or Gonzalez's or Biberbach's agitation 
meets the claims. If this is so, why don't any of these mention obtaining grain 
refinement {deposit of grain size less than 100nm). Why does not every plating process 
using Lowenheim's stirring, result in a grain size of <100nm? Why does Erb introduce 
pulsing to achieve grains sizes <100nm? According to the office action, shouldn't the 
stirring of Lowenheim" alone which Erb applies suffice to grain refine? 

Applicant has pointed out that Lowenheim with high agitation has not stated he 
gets nanocrystalline structure. The U.S.P.T.O says maybe he does. This misses the 

point. If Lowenheim said he got nanocrystalline microstructure instead of being silent 
on this, this might be evidentiary support for the U.S.P.T.O.'s unsupported position. 

Lowenheim rather applies stirring to prevent concentration and temperature 

gradients in the liquid electrolyte and not to control the microstructure of the deposit. 
Lowenheim's agitation deals with electrolyte unifomnlty and does not consider any 
implications of electrode size. 

No support is given for the U.S.P.T.O. position on the technical issue as to 
whether per electrode area agitation rate is the same as general agitation rate,, i.e., 
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stirring to remove concentration gradients in the electrolyte and expressed, e.g., In liters 
per minute. The U.S.P.T.O. says it doesn't need basis since the prior art agitation rate 
is obviously the same as the claim per electrode area agitation rate. But as indicated in 
the above, this is not correct. 

Moreover, this is contrary to the overwhelming evidence relied on by applicant 
(detailed below) and present in the Evidence Appendix of this brief. 

Firstly, there Is Professor Erb's declaration of June 24, 2009 (Erb is an inventor In 
prior art used as a basis of rejection, namely U.S. Patent No. 5,433,797; copy present In 
Evidence Appendix submitted to the U.S.P.T.O. (on 07/01/2009) which states that the 
stirring of Erb (U.S. Patent No. 5,453,797 is a different property from and cannot be 
converted to agitation rate normalized to electrode rate without knowing the liters/minute 
provided by the stirring and the electrode areas and recitation thereof does not 
constitute a recognition that electrolyte flow, irrespective of electrolyte uniformity must 
be scaled to electrode size as a parameter for controlling microstructure grain size In an 
electrodeposit. 

It is noted that the EPO, German Patent Office and Canadian Intellectual 
Property Offices all concluded that agitation rate normalized to electrode area is 
different from amount of agitation, i.e. the opposite of the ipse dixit " consideration" (igsg 

dixit conclusion) In the office action. See copy of EPO claims, Canadian Patent claims 
and translation of German Patent claims allowed in corresponding European, Canadian 
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and German patent applications (present in the Evidence Appendix hereto). 
Apparently, the Examiner here is the only one that has concluded that area normalized 
agitation rate Is the same as amount of agitation. The rejections are clearly without 
scientific basis and are rebutted by evidence an d are therefore defective. 

Note that claim 1 obtained in Germany (DE 10262102) is broader than present 
claim 34. 

Note that claim 10 obtained in the EPO embraces claim 27 herein. 

Note that claim 1 obtained in Canada and the claim obtained in the second 
Germany patent (DE1 0228323) embrace claim 28 herein. 
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37C.F.R. 41.37(c)(1)(viii) 

Appendix of claims involved in the appeal 



1 . Process for cathodically electrodepositing a selected metallic materia! on a 
pemrianent or temporary substrate in nanocrystalline form witin an average grain size of 
less than 100 nm using electrodeposition at a deposition rate of at least 0.05 mm/h, 
comprising: 

(a) providing an aqueous electrolyte containing ions of said metallic material, 

and 

(b) agitating the electrolyte at a per anode or cathode area agitation rate of 
0.0001 to 10 liter per min per cm^ anode or cathode area. 

2. Process as claimed In claim 27 or 28, characterized in that single or multiple 
D.C. cathodic-current pulses between said anode and said cathode are present and 
have a peak current density in the range of about 0.01 to 20 A/cml 

3. Process as claimed in claim 2, characterized in that the peak current density 
of the cathodic-current pulses is in the range of about 0.1 to 20 A/cm^. 

4. Process as claimed in claim 27 or 28, characterized in that said selected 
metallic material is (a) a pure metal or alloys of metals selected from the group 
consisting of Ag, Au, Cu, Co, Cr, Ni, Fe, Pb, Pd, Pt, Rh, Ru, Sn, V, W, Zn, or (b) an alloy 
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containing at least one of the elements of group (a) and alloying elements selected from 
the group consisting of C, P, S and Si. 

5. Process as claimed in claim 27 or 28, characterized in that the to^-time period 
is in the range of about 1 to about 50 msec, the t^fr^me period is in the range of about 1 
to 100 msec and the tano^iic-ti'T^e period Is in the range of about 1 to 10 msec. 

6. Process as claimed in claim 27 or 28, characterized in that the duty cycle is in 
the range of 10 to 95%. 

7. Process as claimed in claim 27 or 28, characterized in that the cathodtc- 
current pulse frequency ranges from 10 Hz to 350 Hz. 

8. Process as claimed in Claim 1 , characterized in that the deposition rate is at 
least 0.075 mm/h. 

9. (canceled) 

10. Process as claimed in claim 1, characterized by agitating the electrolyte by 
means of pumps, stirrers or ultrasonic agitation. 



1 1 . Process as claimed in claim 27 or 28, characterized by a relative motion 
between anode and cathode. 
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12. Process as claimed in claim 11, characterized in tiiat tlie speed of the 
relative motion between anode and cathode ranges from 0 to 600 m/min. 

13. Process as claimed in claim 11, characterized in that the relative motion is 
achieved by rotation of anode and cathode relative to each other. 

14. Process as claimed in claim 13, characterized by a rotational speed of 
rotation of anode and cathode relative to each other ranging from 0.003 to 0.15 rpm. 

15. Process as claimed in claim 11, characterized In that the relative motion is 
achieved by a mechanized motion generating a stroke of the anode and the cathode 
relative to each other. 

16. Process as claimed In claim 1 1 , characterized In that the anode is wrapped 
In an absorbent separator. 

1 7. Process as claimed in claim 1 , characterized in that said electrolyte contains 
a stress relieving agent or a grain refining agent selected from the group consisting of 
saccharin, coumarin, sodium lauryl sulfate and thiourea. 

18. Process as claimed in Claim 1, characterized in that said electrolyte 
contains particulate additives in suspension selected from pure metal powders, metal 
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alloy powders or metal oxide powders of Al, Co, Cu, in, Mg, Ni, Si, Sn, V and Zn, 
nitrides of Al, B and Si, carbon C, carbides of B, Bi, SI, W, or organic materials, whereby 
the eiectrodeposited metallic material contains at least 5 % of said particulate additives. 

19. Process as claimed in claim 18, characterized In that the eiectrodeposited 
metallic material contains at least 10 % of said particulate additives, 

20. Process as claimed in claim 18, characterized in that the eiectrodeposited 
metallic material contains at least 20 % of said particulate additives. 

21. Process as claimed in claim18, characterized in that the eiectrodeposited 
metallic material contains at least 30 % of said particulate additives. 

22. Process as claimed in claimlS. characterized in that said electro deposited 
metallic material contains at least 40 % of said particulate additives. 

23. Process as claimed in claim 18, characterized in that the particulate 
additives average particle size is below 10 |jm. 

24. Micro component produced by an electrodepositlon process as claimed in 
claim 1, having a maximum dimension of 1 mm, an average grain size equal to or 
smaller than 1000 nm, the ratio between the maximum dimension and the average grain 
size being greater than 10. 
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25. Micro component as ciaimed in claim 24, cliaracterized in that the ratio 
between the maximum dimension of the micro component and the average grain size is 
greater than 100. 

26. Micro component as claimed in claim 24, characterized by having an 
equiaxed micro structure. 

27. Process according to Claim 1 characterized by: 

(a) providing an anode and a cathode in contact with said electrolyte, 

(b) passing single or multiple D.C. cathodic-current pulses between said 
anode and said cathode at a cathodtc-cun-ent pulse frequency in a range of about 0 and 
1000 Hz, at pulsed intervals during which said current passes for t^n-tlme period in the 
range of about 0.1 to 50 msec and does not pass for a to,^time period in the range of 
about 0 to 500 msec, 

(c) Passing single or multiple D.C. anodic-current pulses between said 
cathode and said anode at intervals during which said current passes for a tgnodic-t'nne 
period in the range of 0 to 50 msec, 

(d) a duty cycle being in a range of 5 to 100%; and 

(e) a cathodic charge (QcaaicKiic) P®"" interval being always larger than a anodic 
charge (Q^^^J. 

28. Process according to Claim 27, characterized by maintaining said electrolyte 
at a temperature in the range between 0 to 85°C. 
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29. Process as claimed in claim 4, characterized in that said selected metallic 
material is a pure metal selected from the group consisting of Co and Ni, containing P. 

30. Process as claimed in claim 1, characterized in that said selected metallic 
material is an alloy of Fe with a pure metal selected from the group consisting of Co and 
Ni. 

31. Process for cathodically electrodepositing a selected metallic material on 
a permanent or temporary substrate in nanocrystalline form with an average grain size 
of less than 100 nm at a deposition rate of at least 0.05 mm/h, comprising: 

providing an aqueous electrolyte containing ions of said metallic material, 
agitating the electrolyte at a per anode or cathode area agitation rate in the range of 
0.0001 to 10 liters per min per cm^ anode or cathode area, and passing single or 
multiple cathode-current pulses between said anode and said cathode. 

32. Micro component produced by a pulse electrodeposition process 
according to claim 31, having a maximum dimension of 1 mm, an average grain size 
equal to or smaller than 1000 nm, the ratio between the maximum dimension and the 
average grain size being greater than 10. 

33. Process for cathodically electrodepositing a selected metallic material on a 
permanent or temporary substrate in nanocrystalline fonn with an average grain size of 
less than 100 nm at a deposition rate of at least 0.05 mm/h, comprising: 
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providing an aqueous electrolyte containing ions of said metallic material, 
agitating the electrolyte at a per anode or cathode area agitation rate in the range oi 
0.0001 to lOliterpermin per cm^ anode or cathode area. 

34. The process of claim 1 comprising passing single or multiple cathodic current 
pulses between said anode and said cathode. 



16 



37C.F.R. 41.37(c){1)(ix) 
jvide nce Appendix 



The attached evidence is relied on herein. 
The attached evidence consists of: 



(1.) Decla^tion under 35 U.S.C. 1.132 of Uwe Erb of June 24, 2009, filed 
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Evidence Appendix 1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICB 



Ir re Application of 

OinoPALUMBO,etaL 

Patmt Application No.: 10/Sl 6,300 

Filed: December 9, 2004 

For: PROCESS FOR ELECTROPLATING 
METALLIC AND METALL MATRIX 
COMPOSITE FOILS, COATINGS AND 
MICROCOMPONENTS 



Group Alt Unit: 1795 
Examiner; W.T. Leader 
ConfmnationNo,: 5590 
Attorney Dkt No.: BROO3001/ESS 



DECLARATION UNDER SjSTJ s r ij^n? 

Commissbner for Patents 
P.O. Box 1450 
Alexandria, VA 223 13-1450 

Sir: 

UWB Erb hereby declares: 

1. I am cuirently a Professor of Materials Science and Engineering in the Faculty of 
Applied Science at the University of Toronto. 

2. The focus of ray research since the early 1980's is in the areas of Merfece 
Control in Materials and NsnoBtrtiotuied Materials. 
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Eiradence Appendix 2 



3. My research team is intemationally xeoogmzed as liie leading gixmp in the world 
in the development of electrochemical syttdi^ meJhods of nanostmctured 
metals, alloys and composites. These materkls have outstanding physical, 
chemical and mechanical properties usually not observed in conventional 
materials. Applications iiKilude weai- and (»>rrosion resistant coatings, 
environmentally benign replacement coatings for chromium and cadminnu 
nuclear steam generator repair, soft ferromagnetic materials for high performance 
motors and power supplies, and high strength structural materials for automotive, 
aerospace and consumer pioducts. 

4. I am the named inventor of several patents including U.S. Patent No. 5,433,797 
and U.S. Patent No. 5353,266; which were the first patents in the world dealing 
with nanottiaterials made by an eleotrodcposition process. 

5. I ani also co-author of close to 200 scientific and technical pikers in the field of 
producing nanomaterials using electrodeposition, publishai in interaationat, 
leading journals and conference proceedings. 

6. I am a sdentifb advisor for and a shaneholder in Intepan Technologies, Inc. 

7. I understand that my patent (U.S. Patent No. 5,433,797) has been applied by the 
U.S. Patent and Trademark Office to reject claims in fee U.S. Patent Application 
No. 10/516300. My patent does not mention mixing or agitation. Example 7 of 
my patent says contirmous stirring (0-500rpm) may be present The purptMC of 
this stirring in Example 7 was to remove concentration gradients and temperature 
gradients in the electroplating bath. The purpose of the stirring in Example 7 was 
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Evidence Appendix 3 



not to contiol microstnictuie grain size of an electrodeposit so it is 
nanoorystalline. 

8. The eoMnuous stirring mentioned in Example 7 is a different property ftom 
agitation rate normslized to electrode area and cannot be converted thereto 
witliout Imowing the liters/minute provided by the stkring and the electrode areas 
and recilation thereof does not constitute a recognition fljat etectrolyte flow, 
iixespective of electrolyte uniformity must be scaled to electrode size as a 
parameter for oontiolling micros£ructw« grain size in an electrodeposit. 

9. Declarant acsknowledges (hat all wjUful false statements and the like are 
punishable by a fine or imprisonment, or both» undej- Section 1001 of Title 18 of 
the United States Code and that such willful false statement may jeopardize tibe 
validity of this application or any patent issuing thereon. 



Date 0 
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Office de la proprtMfi CanadiatJ 
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du Canada Offira 



Evidence Appendix 4 
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CA 2490464 C 2008/09/pa 

m 2 490 464 

„2) BREVET CANADtEN 
CANADIAN PATENT 



JTb) Date de d6p6t PCVPC7 Fttlna Date: immem 

(87) CJate publication PCT/PCt Publication Dale: 2003/12/31 

fg 'Date de dSfivranoe/tasue Date: 2008i«>9/02 
(85J EntrSe phase nationa)e/National Entry: 2004/12/22 
^ee>-H'dBtftaitdei»eTff^t-App»eatlMrNo 
Cff7) pubScafion PCTff»CT PubHcatlon No.' 2094/001100 



(51) Cilnt/lntCI. C25£>m0^&@m- ■ 
<72) tnventeajr^fwentors: 

PAlUWB0,eiNO,CA; 

BROOKS, \m, CA: 

ERB, UWE, CA; 

MCCREA,.JpNATBAtil.-CA; 

HIBBARD.<^ENNa.CA; 
QONZALSZ. FF?ANC1SCO, CA; 
TCWIM4TSeHGER, KLAUS, CA 



nairefvwnw, 

RAM TECHNOLOGIES INC.. CA 

(r4)-Aswit: kiDOUr & hflAYBEE LLP 
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CLAIMS 

1, Process for cathodlcafly etectrodeposiOng a selected metallic material on a 
permanent or temporary su&strate In nanocfystalllne form with an 

average g rain size of le ss than 100 nm at a deposftidn rate of at least 

0,05 mrn/h, comprising; 

providing an aqueous elecfcrolyte contaUiing tons of safd mptailic rnaterial, 
malntatrilng said electrolyte at a temperature (n the range between 0 to 

agitating the eiectrolyte at an agitation rate ln the range of 0^01 to 10 
litre per min and per cm^ anode or cathode area or at an agitation rate In 
the range of 1 to 750 mlllintre per mm and per Ampere, 

providing an anode and a cathode in contact with safd de^olyte, passing 
single or muitipte D.C. cathodic-current pgjises between said anode and 
said cathode, at intervals during which said current passes for a t«ti«jdiE.on- 
time period is in the range of 0.1 to 5Q msec and does not pass for a 
tcau««!jo-oft-time period Is In the range of 0 to 500 msec, and passing single 
or multiple D.C- anodic-current puJses between said cathode and said 
anode at Intervals during which said current passes for a tanotftcon-time 
period is in the range of 0 to 50 msec, a duty cycle being in a range of 5 
to 100% and a caOiodic charge (Qo.ib«ite) per interval being always larger 
than a anodic charge (QniadEc)* 



cat 024904S4 2008tOK-26 



Evidence Appendix 7 

Process accorcBng to claim 1, wherein the single or muftlple D.C. cathodlc- 
current p^lsfes between saM anode and said cathode have a p^k OJrrent 
density in the range of 0.01 to 20 A/cm*. 

PTOoegs acmjdtng^^^^ 2, wherein the peak oirr^nt density of the 

cathodlocu'rrent pulses Is In *e range of 0.1 to 210 A/cm^. 

Process accor^ilng to claim 3, v^iereln the peak currerrt: density of «ie 
cathodlfe-current pulses Is In the range of 1 to 10 ^/cm\ . . 

Process according to any one of clalixis 1 to 4, wherein sa?d selected 
metanic materia! is (a) a pure metal selected from the group, consisting of 
Ag, Au, Cu, Co, Cr, Ni, Fe, Pb, Pd, Rt, Rh, Ru, Sn, V, W, Zn, or (b) an alloy 
containing at least one of the elements of group (a) and alloying elements 
selected from the group consisting of C, P, S and Si. 

Process according to any one of claims 1 to S, wharefti the duty cycle Is fn 
the range of 10 to 95 %. 

Process acconilng to dalm 6, wtwrreln the duty cyde Is In »te range of 20 
to 80%. 

Process according to any one of claims 1 bo 7, wherein the deposition rate 
Is at least 0.075 mm/h. 

- Process according to claim 8, wherein the d^osltlon rate IS at least 0.1 
mm/h. 
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29. Micro component haytng a' maximum dimension of 1 mm producecl by the 
efectrodeposltJon process accdrdthg to any one of dalms 1 1£> 28, wher^n 
the nanocrystalllne metallic material has an average grain size less tt»n 

dimension and the average 

grain size being gheater thart 10. 

30. Micro component according tp cialfo 29/ wherein the ratio between the 
maxfrhijm dimensron of the micro component and the average grain size 
Ts ^ater than 100. 



31. Micro compon«rrt: according to any one of claims 29 to 30,. which has an 
equtaxed microstrucl^re. 
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Electrotyte drouteUon rate: None 

45 NiCla-8HgO 

2 grt Sodium Saccharinate 

pHS.0 

Avarasearain ^©'. f 5-20nm 
Hastiness; fiOOVtekere 

£0057] The nano-flngai* exhlMtBd a sfgnMiEaiiay iri^er contact force whan eompareet to *«mtfwtH>naJ grflln-sfeeiT 

flngem. 



CHrims 

1. pKOess tot c9mo«*cally sJwtnxjBposBlng a s«toied mataJlte maSerlaJ on a pemanart or temporary sUEwtrats in 
nsnocryBtaBine fbrni wSth an avetaga ^ain sIzb of bss than 100 nm usaig pulse sSaatroileposaioti tl b depoBlBon 
rata of St teast cem mm/ft, corntu^lslng; 

provKHnstan aqUBQUe etedrolylie cortaihing tons of said metallic mateiial, malntaWrrg saSd eiectmlsrte al a 
temperature Jn the rartga between Ota SS'C, provtcfing sn anode and a cathode In contad with satd atactrolyti^ 
pae^ng dngie ormuWplB D.C. <aB«>dh>cunr©nt pulses between said anode and sa?d ca«iode at a oalhodlo- 
currairt pulse fttsquencgf In a range of BUoutO and 1000 Hz, at p ufsed Intervale during Which salcf cuirenf paasaa 
for a t,„-«ins period !n the range of about 0.1 to SO tnaac and does not pass for a i^r^n^a period In the range 
of BDout 0 to SOO reiseo, and pasatng sJngSa orm«8%)te O.C. anodlocurrent putees between eatd cathode ar^d 
said anode at intervate during which saM ouwant passaa for a taccdte-^iff «= P«"°'^ ^nge of 0 lo SO msec, 
a duly cyote beirtg In a range of 6 to 1 00% wwi a cathotfiq ctiarse (CWdfc) P^r l^tetveS belna always larger 
than a enodio charge (Qanodfe)- 

2. Procees aiS claimed in claim 1 , charaeterEzod In that the slrtgls or muttlpte D.O, cathodto-curmtt piteaa t>atwaan 
said anoda otid aaid c^hode have a pa^ cun-ent densSy tn th« rar^a of abotA 0,01 to 20 Atari*. 

3. E>n»ass as datmed m <ma Z, oUaractetlzeit In tha* the peak curfent rfenaSy of the caMiodSa-tsirr ant putaw Is In 
the ran^ of ^boUi 0.1 to % A/mfi, pref^ralbty Ift U«a rartge of about 1 to 10 Ateni^. 

4. Process aa dalmwl bl any of elalma 1 lo 3, eha tactarlzBd that aald astected matallie irtateital la ^ a pum imtal 
3sl8ct«ri fmm the group oonsSaftig of Ag. All. Ca, Co, Cr, l*fl. )=a, Pb, Pd, Rt, f\h, Ru, Sn, V, W, Zn. or {l>> m alloy 
containing at teaat ona of tie ^metSs of group (a) and dtoylng dements satected from the group consirthng of C. 

P. Sand SI, 

5. Process as cfairtiad In ary of oteSms t to Ar characterized In thai ttie Pe*«* te Irt the range of about 1 to 
about 50 msec, the period IstnBioranflBof about 1 to 1 00 msec and the f^^g^^Sme period is In th« range 
ofabouti toiomaao. 

6. Prooeaa ao idaimad In any of claims 1 to 6, otwfacterl!»<J In that tlja duty oyde praferably Is In th« fangs of 10 to 
9& %, and mora prafarably !s m the range of 20 to 80 %, 

7. Process as dWwied In ar»y rtolalms I to S, ftharaotarTssed In that the cathodlocurrent pulse frequsncy Ranges from 
10 Hz to 350 Hz. 

8. Process as dafrpad In «r<y of elaftre 1 to 7, charaeteilzfid In that the deposttton rate te preferabV al least O.OTS 
mm/h and more prafarably at teast 0.1 mmifh. 

9. Roceas aa etelmed In any of eSatms 1 to 8, chBraotarfzed by ajjltat&ig the alaetwiyte at an af^taJton rate fci the 
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range of o to 7S0 mi^^min.xA), preferably In s range of 0 le 600 mVOtiln.xA). 

10. Rocess as xSaSmad fej any of datms t to 8, otwractertzed tjy agitating the etwSrofito at an agitation fate in the 
ranfleof o.tK)01 to 10 i/{mln.xcm <f(ter peririn percm* anode orc^eda area). 

11. ProcBse as cl*»»e<J b^ cte6n 9 or 10, char«eieHs»d by agHaflnfl the eJeotrnDfte by means of pompa. stiirois « 
ultrasonb a^San. 

12. Procass Bs cteimed In any of claims 1 to 11 , ohamoterteed by a retatSw moflon between anoda and cathode. 

13. Process ae dslmetj !ti claim 1 2, charocteriiied En thet the speed of the relaflve motSon iMBNeen anode and caJhocte 
fanges from 0 to 8D0 mfmln, preterafaV t«>*f 0-00^ ^ mfrriln. 

14. Process as ctaimcd in daim 12. chsraetertsed In that the rrtaStfe mofion la aehleved by nrtaUon e* anode and 
cMhotfe r^ettva (o each oUier. 

15. process as dabned In ctalnj 14. charadter1i«ett by a totattonal speefl el nmSmn of arwde and eaftode relatlvs to 
each other ranging fiwn 0.003 to 0.1S tpm and preferab^ from 0.003 to O.OB ipm. 

16. Procsss as daimsd in ctalm 12 or daSm 13, characterteed hi that the relative motion is aoMeved by a meohanlaed 
motion generating a strolce of the anode and the cathode relative to each other. 

ir, Psooessasola'miedSnolaim 12 or 16, eharacterJiedlfi that the arwde la wrapped in an absotbetiSseparalw. 

1 8 . Piwess as «1afaied in any of etalms 1 fe 1 7, oharaetetlsed In that aald electrolyte contains a stress reUeVIng agent 

19. i=rooess ss cSaftned in any <rf cialme t to IB, dtaraoterlKsd In that said ele«*alyte eontsitas pailleuiate addlGves 
\n suqsenslon selected from pure tratal powders, metal alloy powdare or mslal oj(tde powders of At Oo. Cu, In, Mg. 
Ml, SI, Sn, V and Zn, nltrtdes of Al, B and SI, carbon C (graptfto or diamoneft, carbides of B, SI, SI, W, or otganto 
materiafs such as PTFE and polymere epheies, Whemby the eleotrodBjiosfted metallto material eontalns at least B 
% of said particulate addftlvse. 

20. Process as oiaSmed in ClsAn 18. eharaclerhBd In that «ie elseJrodeposaed mefalfe! matertat oortatrts at least tO 
% of said particulate aridMires. 

21. Rooess a* claimed in otaftn 1 9, oharacterlssd in that the elecjrodepoeited metallic material contains at teart SO 
% of saM particulate addittves. 

22. Procsss as claimed In datml9, characterized in that the slactrodeposRed metaBio material cofjtalns at least 30 % 
of saltj partlcuiatG addltSves, 

23. Process as claimed in ctaSmla, charBoterlzed fri that said elecUo depoaited metaillc material contains at least 40 
% of said parttaulate additives. 

24. Process as claimed U any of claims 1 9 to 23. characterized In thai the paitfculate addiSves average panicle sfee 
Is below 1 0 n-m, preferably below 1 000 nm. more preferably b^owSOO om amimost preferably betow 100 nm. 

25. Mtaw component produced by a pulse electrodeposiUon process as dafawd In any of dafens 1 to 23, hawing a 
naxSmm tBrnenston of i mm, an average gran size less than 100 mm. the natto between the meaSrmm dimension 
and the awsage grs^n slzo being greater than 1 0. 

26. Mlcto con^wnent as cteBmed m iMm as. ohaiaderlSBd *n that the ratio between the maxftnom dbrwnslen of the 
mfcto oonvonent end the average grain ^e le greatar Ihan 1 00. 

27. Micro cwraponrart as Claimed In ofelm 36 or 26. ehwraotertoed by having a equlaxed miwo stmctuw. 



10 



Evidence Appendix 



EP1S16 076B1 

Piit»ttansprQehe 

1 . Vafl6b«n xm telhodlsc^wi BeWroabsehefcten elnes ausgewahlten metelflsohen Materials aul ©ir»em dauertiaf ten 
Oder zaitwalsMi Subetrat In rMtnofcrtetafilner Form mR eihef DurohsoJmittsicomgrSBe von waniger als 1O0 ren, tmtsr 
VerroiWiiBig voti Pufs-Sek&oabsChBldBn. nftolnsr AbscheMungsgesdwIncfigkeit von wenigstsns 0,06 mmfti. auf- 
weteend; 

V«»e!*snelneswaesi^n acolyte, watofteftonartdeemetaStechen MatertafeenifsStt, Haiten des Elektrolyten 
bei etaer Tempefatuf kn Bwsteh HWfeehwi 0 bis 85" 0, Vo»ehen eTner Aflods und einer Kathotie In Kontakt 
mlt dem eiewiwiyt, DurcWeftan von eftaslnen ocler rrwhreten QtetehBiroinkathodenstromlmpuIsQn zwlBchan 
cter Amxte und KsShode rrit efcra- KafiwfcnrtJwnpiAslirsquera: fn einam Bereloh zwfechen 0 und 1000 Hz zu 
Kpulsten Intovalen, wahtaid denen der Slrom fQr eine 1^•Z»i^p«fede Hn Bwsfch von uhgefahf 0.1 SO 
ms f Bern unbt IQr elne t^^.-ZeHpstfocte Berelch von 0 bfe K» ma liifcW f DeSl, und £>ui«^ii von anzatnen 
Oder m^reren GlelchsmomBoodensttompufeen CTifachan der Kathode und Anode zu tntervelten, wShretid de- 
nen der Strom ffir sine tanmftth-Zeitperiode im Berefeh von 0 bis 60 ms flioBS, wobeS ein Art)BitBz.yklu8 Im Swefch 
von 5 bis 100% 1st und elne kathoiTischs Ladimg (Qfaihodiwh) P» IntsMV*")' ^wmer arSBer afs eUna anodischo 
Ladung (Qa„o«Eeh> 

a. Verfahren nach Anspruch 1, dadurcb gekennzdohnet, (fess die elnzeltwn Oder m«*wron QlBloialTtwfrKaHo- 
denstromicnpulse zwischen der Anode und der Kathode eirre SpitzenstromdtcWte im Berefeh von eWa 0,01 bfe 20 
Afom^aufwefsen. 

3. Verfahren nach Anspruoh Z, dadurch gekennzeioHnert. dass die Spitzenetromcltehte der KathodonMromputee Im 
Beroloh von etwa 0,1 bfs 20 A/crrfs, bevorzugt frn Bsmich von 1 bis 10 Afcm* llegt. 

4. Veifahrett naoli elnamder AnsprUohe 1 bbs, daduroh gekennzeictmtst, dass das ai»£(ewail»moialltsch6 Matertal 
(a) ein refnea Melall tet, ausgewahlt aus der Gruppa bostehsnd aus Ag, Au, Cu, Co, Or. Nf, Fe, Pb, Pd, Rt Rb, R«, 
Sn. V, W, 2n Oder (b) a!na Lfiersrurg, bestahendausztmilndesteinem der Eiemenle derGruppe (a) und tegtenjndten 
aemantan, ausgewShlt aus der Qmppe bestehend aus C, P, S und SI, 

5. Veifahcen rtaoh elnem der AnsprQche 1 b!s 4, dadurch geRennzelchnst, dans die tan-Zeitpailode !m Beteloh von 
1 bis etwaSO ms Hegt die tgys-ZetSperiode Im Sereich von etwa 1 bis 100 ms und dte t|j„<«ji9d,-ZeJ{pertode 5m Berefoh 
von etwa 1 bis 10 ms Itegt, 

g. Verfahren itach aliiem der AnsprQche 1 bis 5, dadurch gekennzalchnet. dasa dor Atbellszyktus bavoKUSt Im 
Bereteh van 1 0 bis 85% (legt, tind bevotzugter Im Bwekh von 20 his B0% llagL 

7. Verfahren nach elnem der AnsprDehe 1 bis 8, dadurch gatamnzalchnet, das» die Kathodanstrom-FhjSsfrBquenz 
voii 10 Hz bis 350 Hz raldit 

a. Vertafsen nw* einem der An^rOche 1 bfe 7. daduwdi gekennzefchnet, dasa dSe Abscteidur^sgeachWlndlgkeit 
bevoizugt Kirrandest 0^75 mrn/h und bevoraugter aimlrKlest 0,1 mmrti Ist. 

9. Veifehren nach einem der AnsprOche 1 bte 8. gekennxeiotmet durch UmrQhren des EJektrolyten bei einer Um- 
rahrgesohwindlgksit hi Bereich von 0 bte 750 mVmWA, bevorzugt Im Bereisb von 1 bis 500 ml/tnin/A, 

10. Verfahren nach alnsm der Ansprtlche 1 bis 8, g«kennze«<*n«tduttrfi UmfOhrsn dee Elektrolytan bel ehm Um- 
riShtbeEGhwIndlgkaltim Bemlchvoft 0,0001 Ws l01ftHlnfcnif«(l.ttBr pro Minute parom^Anodsn- Oder KalhodanfiSeha). 

11. VerfahtBr? nach Anspiuoh 9 oder 10, galeonnawlohTiet durch ISfnrtlhren de« EleWrolyten trtttate Pwnpan. RWir- 
vteiicen oder Ullrasd'saBanrBguftg. 

12. Verfahren nach ainem dar AnsprOche 1 Ma 1 1. gehannstetohnatdurch sine ralattva Bewegung jatfteohep d^r Anode 
undKefthwje. 

13. Vaifahnsn nach An^uch 12, dadurch geksnnaeteiwrt, daaa dia Gesdwlndlglcell darnrfaavsn Sewegung z«*- 
ectwn Anode und KaBioda von 0 Ws zu 800 mftniln rateht, havaaugt von 0,003 b'ra 1 0 mftrtln. 
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14. Vetfahren nach An^uch IS, daeturoh sekennzekAnaf, class dl* relative Bewegung doreh Dfafturig der Anocte 
Uttd dar Kathode relatSv zueirmndsr «Tslaht wird. 

1 5. Verfehrert natSi An^ruoh 1 4, gekennzelchnet dure* efeie RotetkHisgesdwnndlekelt der RotaJSon dsr Anoda und 
dor Kalhode relaliv sualnaficfer, welcbe von 0,003 brs 0,15 Upm und bBvotzugt von 0,003 bSa 0,0S Ufmj reilcht. 

16. Veffahren tiach Artspruob 12 oder 13, dadw<* gefcennzetcftrtel, daes die relive BswegunB duteh etnen elne 
machanlsiBrte Sewsgting etzeugenden HsSj dsr Anode und rferKathotterria&f aisJnandsr erfetelitwlKl. 

17. Verfahren natSi AnspwcJi 12 oder 1 6, dadurdi gehennzefQiinet, de«w dte Artode In ein absorWerwides Abstand- 

slDtA gev^k«* fet. 

IS. Verfahran naeh irgendefriem der Ansprficho i bte 17, daAmA g*»«nns»1ehMt, das* der S^wlyt eto span- 
nungssenlcendes Mittel odsr ein Komvetfemerungsmittel snihalt, ftusgawWiR em dwGruppavw Safichartn, Cwj- 
marin, t^riumlaurylsulfet und Tblft-HamsW. 

19. Vertahren naoh irgenrfelnem der AnspwOche 1 bis 18, dadurch gek«in»a*tohnet, dass der Elektrot/t aus Partikein 
besfehsnde Zusatza fn der L6sutig onfhSlt, ausgawSWt aus relnen Matallputvem, MeJalllegiemngspulvenfi oder 
Metaltoxlc^iilvem von A}, Co, Cu, In, Mg, a, Sr», V und Zn, Nlltlden von Al, B und Si. Kobtenstoff C (Graphit 
Oder Diamant). Carbide von 8, St, SI, W oder organtsche MaSwIagon wie PTFE und PolymetkugelR, wobei das 
elektto-abgeschiedene metalfeche Wat«ial ziwilndsst 5% der aus Partll<^n bestehenden ZusSUe enthait 



at Vwtahrw na<* Anspruch 19, ctedurctt getHmrwelohnel, dass das atoktro-abgMislTtedane matainsclio Maieflai 
zisfiilndest 3W d«r aus PartBwIn bestehenden ZUsSlaa anttiSa. 

23. Verfehren nach Anapruch 19, dadurch gekennzelclmat, dass des alektro-abgeacWodene metallteoho Materttd 
zumbidest 40% der aus Partihefn besteherKlen ZUsfiae errthSIt 

24. Vertahrwi naeh irgendelrtem dsf Atispritebe IS bis 23, dadurah gekennzelchnet, dass die dufohBohnittHohe Fa^ 
■ " isPart!kslnbesteherider»ZusatzeunterlO(imfiecit, bevorziigtunterlDOOnm.bevorzugterunter 



600 nm, und am bevorrugtesten unter 100 nm. 

S&. jKBkmtoiJ^tianle, beigestelll durch ein Pulsetektroabsotieidungsverfatifen wie In e?nem der Anspruohe 1 bis 23 
S)aansp(ucht,welche etna rnaidmaleAbmessung von 1 mm aufv/elst, elne DurftHschniUskorngrSBs kislnor lOD nm, 
wobei das Verhftltrts »Mfeehen dermaxlmaSen Abmessung und der OurchschnUtsfkorngrClie grSSsr ate 10 1st. 



1. P»o6dS tfaeclrodSportBon par voJe esAhttdlque d'yo matSrtau rruitafflque Omlei sw un subrtrat pwmanwrt ou 
tetr^ ora^ stm ime foima nanoalstrt tns aveo-wia dlmansten de grtf n rru^enne inWrlwre & 1 00 nm an utHlsant 
UhB oleetiwdSpQsittDn 6 ImpuWons 4 un d«)n da dSpfit d-aii nrolfw OfiS mrrth, oomprenant ; 

iafourriture d'un electrolyte aqueux renJermant de« kHta dudit mai^rlau m(aalllqUB, te maftitlen ducfit eiaotfoJjda 
a una tempetature domprtee dat^s te garrane antra 0 «l en'C, ta founstuw d'urw anode at d-una cathode en 
corrtaet a«ec ledit SleclroSyte, la passage tflm^juiaitms da courairt cattiodique de oourant eonMmi stmplas ou 
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miiMples entre (adita anode el ladite caBioiiB ft une frSqwoce dlmptilatons «I« eourant oathotflqu© data (a 
garnme d'«nv!rw 0 a tOOO Hz, 6 des IntefvalieefKilsSa mi oours dlssquels ledft cwirant pasae pendant una 
porlode de temps ^e, datw ta gamnw (fernHwn 0.1 & SO nw «t ne pasBo p«s pandemt une p^floda da lamps 
tj^sKt ''Bns 'i^ samme tfenViron O 6 SOO m$ e( 1e passage d'ftnpuislona de coumnt anodlqus da oourent contldu 
mt(il6S Ott mUlt^jfss entm ladlNscethodeetiadKe anocEa 6 dss MervaKes pendeRt tesquela >adit coOtBti p»£6« 
pendant une f^»tode da temps Wqiw '^^'^ 'a Samme da 0 & S) un cycte da se«vtee dans la gaiww da 
5d 100%etunedmtgacathodl(^e {Q„,H^,„,)pafiptBnmltequ]aatfgi^ 

(ClfltKHSllOE)- 

ProcgtiSselon la revwidfe^lon i,earaotBrts6 on oe^o las tn^iftelone da eourant calhodlquedeeouraritBO^^^ 
simples ou muHlptes anSrs ladfta anode at ladlte cattiotte ont una draiaite do oowanl de dans lagamma dTenvtrtsn 
0,01 a 20 Atoft^. 

Picoita selon la rsvendlcaflon 2, caracterise en ce que la density de eourant de pio des Impul^one da couiant 
cathodlqiie sesBue dans ia gamma (fenvtrDn 0,1 6 80 A/cm?, da preference dans la gamme d'envlron 1 & 10 A/fcw?. 

PmcSdS salon Tune qiiefconque des tevendlcatJons 1 6 3, caract4ila6«n no que ledlt matgrteu m^talllqtje dmM 
est (a) urt m«ai pur chotei parmi )e groupe comprenant Ag, Au, Cu, Co. Ov Nl, Fo, Pb, Pd, Rt, Hh, Ru, Sn, V, W, 
Zti ou (b) un aaiage renfeimant au molns un des il^ments du proupe (a) et des ^l^ments d'alK^ cholais dans le 
groupe comprenant C, P, S et Si. 

5. Proceda seton rune quelconque des revendicatlons 1 k 4. caractSrlsS on co que ta pSrfode da Swrps t,^ae situe 
dans la gamme d'en^^ron 1 a environ 50 ms, ia piSriode de temps ^^^^i ae sltue dans la gamme tfenviron 1 ft 100 
ms et !a p^riocte de temps tanoAnae ^^^^ ^ gamma d'envlron 1 a 10 ms. 

6. Prooede seton I'une quelconque des re\fendioations 1 & 5, caracl6ri«6 en ce que le cycle da service se mm, ds 
pt^fSranca, dans la gamme de 10 it 95 % et mleux encore so situs dana )a ganme ds 20 k BO %. 

7. PfooSdi eelon I'une qustccHUfua dae ravancScsUons 1 a 6, eantotSris^ an ce que la Itidquance Ernpuietona de 
eourant cnlhodiqiio sa s^o de 10 Hi ft 350 Kk. 

8. ProcSdS s^on rune queEconque dea ravsndteatlona 1 6 7, owtit^rlsd en ca qne la vltBSSs de dipat est, da 
prSf^nce, d'au mains 0,075 mm/h at nteuxanoorstfau mains 0,1 tttmlh, 

9. Pfoo^dd seton Tune queteonque des revendteafions 1 k 8, caractdrisd par Carnation da reiecifolyte d une Vltasae 
d'agttatlon dans la ganwe de d a 7S0 rtiir(nntn x A), tie prSffiranea dans una ganume de 0 & SCO tn(/(n^ X A). 

10. Precede seton I'une queloonque des revendioatlons i & 8, caraotSrlse par Ta^taWpn de r^!e<jfrt)Iyte ^ une vttasse 
a>ag!t8tten dar»s ta gannma de 0,0001 k 10 1/(m1n x cm^ gitre par rrtn par ennP de suttaee d'anode m de catftada). 

11. Proc^ si^an btrevendlcatiott 9 ou 1 0, camofsriBe put I'agitetton de r^tectKolytB au moyan de ponipas, d'asaateuis 
ou une agitation par ulUasons. 

12. PrQcScfS selon I'une qoeleonque des revendlcaltons i & 1 1, oaiactsrfe* par un mouwment palat? erfte ranods at 

fa cathode. 

13. ppoced^ seton la revendtcaaiKi 1 2, caraetSrtafien oeque iai^essa du mouwsment rel8«f enfre fanodteet la oatlwde 
se situe de o a 600 rn/min. ds prSf§rence de 0,003 & 10 mAnln. 

14. ProcSde seton la revendicailon 1 2, car actSrIsfi an o« que le mowament tefaltrf eet dJtenu par rotation de Canada 
et de la caBiocte n^Uvernetit funa k t'autre, 

15. ProoedS salon fa rawwidfoation Hcnraot^rlsSparunevllessBdapotattondel'anodoattfelBoatlTOdefalativernent 
rune & ratttre darts !a gamme de 0,03 & 0,1 6 tour par irtnuts et. da ptSISiianee, de 0,003 ft 0,08 tour par mimite. 

1«, PfwsadS aekm la revendlcaJton 18 ou la nevendtoatfoft 13, oaractArlsfi en w que le nrwuvement lel^ est obtenu 
par un mouvetnent mecanle^ generant tma course de f anode et da )a <sathQde Fetettvement I'une 6 1'autre. 
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tr, PtoaHi ealon fa rBwenCtoaScm <2 ou 16, wracKrte* wi c* que I'anode est ^twefoppSe dans un s^parateur 

^ent de Kidrafion de ootrtraWe ou un agent da laHlnage de gratn ohoisi dans le groupe de la sacchartne, de !a 
coumarine, du leuryl sulfate tfe socdam et de ta lhloiii«8. 

poudre/d-oxy ties m«aBques de Al, Co. Cu, IR. Mg, Ml, SI Sn. V «t Zn, tee rttnirBa de M B et ^. te ^rbone C 
(graphite ou diamant), to carburas de S, Bl. SI, W 00 des maS^x orj^niqwes comme ^TFE et des sphferes de 
polym&res, de soita qu« le matertau mfitainque tftoelrod^sS rsHfenne au molna 6 % desdKs addlHts partloumirBs. 

a. Proom selonlare^andlcatlon lB,oafacl*rte6w ceqo«temHl*riaum6fa(Ilqiie«tec*fodSposa raRtemw flunwlns 

1 0 % dasdits additifs partlcutates. 
21. Proc*d6Betoiilafevendeaaon19.cariK?Kt1««wettqueteK^rJaMma««^^^^ 

20 % dostite additifs pwUeulsiies. 
aa. Proc6dS seton la mvendloatton 1 B. oaractBrte* en co que te mattilau meliMftquelteolradSpo** «ntemw au moins 

30 % desdite addmfepatticutalfes. 

23. ProcSdS selon la revendicatton 19, earacttfte* en oe qm tedfrms46i1au mStatBcjue ilaotrotWjios* renferme au 
moins 40 % (lesdits adcStife particUtairBS, 

24. Precede eelon Cune qudoonque des rwemfealions 1» 6 23, oaracrterfe* en » que la 
InfSrieure k 5Q0 nm et mieux csnoore infori«surE k 100 nm. 

. 25, Mterooomposantprodultparunproo6d4(r««!(rod«po!Sinofl aimpuMDnsselonl'unequelwnnwdesreveiKSwitlwffl 
1 &23, ayant urte dtmensSon maxUnurn ds 1 mm. tme dlmensfon de grain moyaiwe InMriewe S 100 nm. le rapport 
entre ik dlmonislon maximum at la dimension de grain moyanna 6tant sup^rlsur h f 0. 

26. Mlcwoomposant seSon la revendteation 25, CBraclerlsfe en ce que la rapport antfa ta tftuanalon mairfsHUm <ftJ 
; ml wocomposant et la dimension de grain moyanne «a supSiieur & 1 00. 

27. Ml«x,«.mtx»ant wton la ravendfcalSan 2B ou 86. caract6tte6 an oe qini prfeanta una mbrosttucture 6qulax«la 
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Integran Technologies Inc. 

Clakas 

1 . Process for catiiodicany dectrodegpositing a seteoted metuHic material on a 
permanent or temporaiy substeate in nanocrystaliim form with an average 
grain size of less than 100 nm at a deposidoii rate of at least 0.05 miti/h, 

coraptising: 

providing an aqueous electsroiyte containJng ions of said metaiUic material, 
agitating the electrolyte at an agitation lafe in the tangs> of 0.0001 to 10 ii- 
tearper minandper cm* anode or caifliode area or at an agitatk>n rate in the 
range of 1 to 750 miHaitesr per min andper Ainpete, and 
passing siugle or multiple cathodio-current pulses between said anode and 
said cathode. 

2. Rcocess accoiding to claim 1, wherein a duty cycle is ux a range of 5 to 
100%. 

3. Process according to any of claims 1 to 2, wherein a frequency of the ca- 
Ihodic-current pulses is in a range of 0 to 1000 Hz. 

Process according to any of claims 1 to 3, wherein tfae single or multiple 
cathodic-current pulses between said anode and said cathode have a peak 
current density in the range of about 0.01 to 20 A/cm'. 

Process according to claim 4, wherein the peak cuiient density of the ca- 
thodic-current prases is in the range of 0.1 to 20 A/cm* preferably in the 
lange of 1 to 10 A/cm*. 
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Process according to any of clafeas I to 5, whetein said selected nuitalllc 

material is (a) a pure metal selected ftom the group consisting of Ag, An, 
Cu, Co, Cr, Ni, Fe, Pb. Pd, Rt, Rh, Ru, Sn. V, W, Zn, or OS) an alloy con- 
tainiag at least one of the dements of gfoiqp <a) and alloying elements se- 
lected fircan the group consisting of C, P, S and Si 

E^ess according to any of claims 1 to 6» whereia a tcaihodic-on-time period 
is in the range of 0.1 to 50 msec, a tcaaHKHo-oeHtoie padod is in the range of 
0 to 500 msec and a tamaicHw-time period is in &e range of 0 to 50 msec. 

Process according to any of claims 2 to 7, wherein the duty cycle is in the 
range of 10 to 95 %, 

Process accoarding to any of daims 1 to 8, wherein the depofflidoa rate is at 
least 0.075 nim/h and preferably at least 0.1 mm/h. 

Process acconijng to airy of claims 1 to 9, wMch comprises agitating lihe 
dectrolyfe at an agitation xate in tho range of 1 to 500 milliliter per min 
and per Ampere. 

Brocess according to any of claims 1 to 10, which comprises ^teting tiie 
electrolyte by means of pnmps, stiners or ultrasonic agitation. 

Process according to any of claims 1 to 10, which comprises a relatjve 
motion between anode and cathode. 

Process according to claim 12, whssrein fee speed of die relative motion 
between anode and cathode ranges from 0 to 600 m/rain, preferably in flie 
range from 0.(X)3 to 10 m/min. 
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14. Process according to any of cMms 12, wherein fhe relative motion is 
achieved by rotation of anode and cathode leladve to each otiier. 

15. Process according Co claim 14, wherein a rotational speed of rotation of 
anode and cathode relative to each other ranges ftom 0.003 to 0.15 ipm 
and preferably between 0.003 to 0.05 rpm. 

16. Process according to claim 12 to 13, wbemin the relative m<^on is 
achieved by a mechanized motion geaierating a stroke of the anode and Che 
cathode teHaiivs to each oGier. 

17. Process accosdii^ to claim 12 ot 16, wiierein the anode is wrapped in an 
absorbent S€^?azat0£. 

18. Plfocess according to any of claitns 1 to 17, wherein said electrolyte con- 
tains a stress relieving agent or a grain refining agent selected fixnn the 
gPOQp of saccharin, coumarin, sodium lanryl sulfate and tbiourea. 

19. I^ocess according to any of claims 1 to 18, wherein said electrolyte con- 
tains particulate additives in suspension selected from pure metal powders, 
metal alloy powders or metal oxide powders of Al, Co, Cu, In, Ng, Ni, Si, 
Sn, V and Zn, nitrides of Al, B and Si, carbon C (graphite or diamond), 
carbides of B, Bi, Si, W, or organic materials sudfci as PTHE aad polymers 
spheres, whereby tlie ekctrodeposited metallic material contains at least 3 
% of said particulate addidves. 

20. JFtajcess accoiding to claim 19, wherein lise eiecttodeposited metallic mate- 
rial contains at least 10 % of said paarticulate addidves. 

21 . Bxicess according to clann 19, wheiein the electrodeposited metallic mate- 
rial contains at least 20 % of said paxdculate additives. 
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2%. Process according to claim 19, whtawin the electrodeposited metallic mate- 
tiai contains tA least 30 % of saidpasticulale additives. 

5 23. RxKsess according to claim 19, whereini said electro deposited Dobetallic ma- 
terial contains at least 40 % of said particulate additives. 

24. Process according to aay of claims 19 to 23, wherein thte particulate addi- 
tives average particle size is below 10 }im preferably below 1000 run, pref- 
10 ©rably below 500 nm, preferably below 100 nm and most preferably below 

100 mm 



Conclusion 

Thus, what is the case is that the U.S.P.T.O position is supported by no 
evidence, Applicant's position is supported by ovenwhelming evidence. 
The rejections are blatantly defective. 

Reversal of the Rejection is Required 

The undersigned submitted a pre-appeal brief request for review to give to the 
U.S.P.T.O a chance to correct the shortcomings of the rejections. In response, 
reopening of prosecution was refused. The implication is that shortcomings of the 
rejection cannot be corrected. Therefore, reopening prosecution at this point should not 
be an option and reversal of the rejection and allowance should rather be what Is 
implemented. 
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Fees 



The $540.00 fee required by 37 C.F. R. 41.37 (b) and 37 C.F. R. 41.20 (b) (2) is 
autliorized to be charged to deposit account number 02-0200. 



Customer 23364 
625 Slaters Lane - 4''^ Floor 
Alexandria, VA 22314-1176 
Telephone: (703) 683-0500 
Facsimile: (703) 683-1080 

Date: April 8, 2010 



Respectfully submitted, 
BACON & THOMAS, PLLC 




EricS. Spector" 
Registration No. 22,495 



BACON & THOMAS, PLLC 
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